A Case of Middle Ear Implantation with Vibroplasty Coupler at the Stapes by 源�蹂닿꼍 et al.
344 Copyright © 2014 Korean Society of Otorhinolaryngology-Head and Neck Surgery
Case Report Korean J Otorhinolaryngol-Head Neck Surg 2014;57(5):344-7 / pISSN 2092-5859 / eISSN 2092-6529 
http://dx.doi.org/10.3342/kjorl-hns.2014.57.5.344
서      론
인공중이이식술?????????????????????????은?중고도의?감
음신경성??전음성??또는?혼합성?난청?환자를?치료하는?효과적
인?방법이다??인공중이이식술은?내부?임플란트???????????????
????????????의?수신?장치를?통해?들어온?소리가?전기?에너지
로?변환되고??????????????????????????????에?의해?직접?중
이?구조를?자극함으로써?외이를?거치지?않고?기존?보청기의?
한계를?극복하는?효과적인?청력?회복?방법이다??전도성?난청?
혹은?혼합성?난청에서????의?적응증은????골도청력이???????
에서???????????????에서???????????????에서?????????????
??에서???????이하의?난청에?적용되며????????가?중이?구조
에?연결?가능한?해부학적?구조를?갖추어야?하며?????활동성?중
이염이?없어야?한다????처음????는?침골의?장돌기에?직접?연결
하여?자장에?의해????와?연결된?이소골을?진동시키도록?개발
되었으나??이후?중이?구조물의?상태에?따라?정원창??등골??혹
은?난원창?등의?다른?구조에?연결하는?증례들이?보고되고?있
다??????본?저자들은?국내에서?최초로?????????????를?이용하
여?등골에?시행한?인공중이이식술의?증례?보고를?통해?수술?
방법?및?술?후?결과를?문헌?고찰과?함께?보고하는?바이다?
증      례
??세?여자?환자가?양측?난청을?주소로?내원하였다??과거력
에서?좌측은?어릴?때부터?잦은?중이염으로?우측?청력에?의존
하였으며??우측?청력도??년?전부터?점차?저하된?상태였다??환자
는?우측에?보청기를?착용하고?있었으나?되울림?현상과?좌측
의?난청으로?충분한?만족감을?얻을?수?없었다??신체검사에서?
양측?고막과?외이도의?이상?소견은?보이지?않았다??순음청력
검사에서?우측은??????의?감각신경성?난청?소견을?보였으며??
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Middle ear implantation is an effective treatment for sensorineural, conductive and mixed 
hearing loss. The active middle ear implant’s floating mass transducer (FMT) is placed on the 
middle ear structure or coupled to the inner ear fluid. Since the device is not directly placed on 
the external auditory canal, patients are free from feedback phenomenon and occlusion effect 
resulting from hearing aids. A 66-year-old patient suffered from bilateral hearing loss. The pa-
tient had difficulties in adapting to a conventional hearing aid because of feedback phenomenon 
in the right ear. The patient underwent a middle ear implantation using a CliP-Coupler to con-
nect stapes head and FMT in the left ear. To our knowledge, this is the first case reported in Ko-
rea on middle ear implantation with CliP-Coupler at the stapes, for which hearing results were 
successful at postoperative 7 months.
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좌측은?기도청력?????????골도청력??????의?혼합성?난청?소
견을?보였다??????????우측?보청기?착용시?순음청력검사에서????
??까지?청력?이득이?있었으며??어음명료도는?우측은?보청기?착
용?전??????보청기?착용?후????였다??좌측의?어음명료도는?유
의한?수준의?청력을?측정할?수?없었다??수술?전?시행한?측두골?
전산화단층촬영에서?우측?중이?및?내이?구조는?정상?소견을?
보였으며??좌측은?만성?잠재성?중이염?소견을?보였다?????????
위의?결과를?토대로?본?의료진은?환자?및?보호자와?상의?후?
인공중이이식술을?계획하였다??
술식은?기존의?인공와우이식술과?유사하며?후이개접근법으
로?유양동삭개술?이후????가?들어가서?진동할?수?있도록?안
면신경와를?넓게?개방하였다??중이?내?점막?상태는?비교적?양
호하였고?이소골은?손상?없이?유지되어?있었으나??침골?등골?
고정으로?운동성이?없어?침골을?제거하였다??????????침골?제거?
후?등골의?운동성은?양호한?상태였다??인공중이수술은? ???
??????????????????????????????????를?사용하였고?음성?
처리기는??????를?이용하였다??먼저????의????????????????
을?가위로?자른?후?????????????에????를?끼워넣었다??이후?
합체된?????????????????를?등골?머리에?연결하였다??????
????귀연골???????????????????을?이식하고?고막을?지지하도록?
???와?고막?사이에?연골을?끼워넣은?후?수술을?종료하였다??
술?후??일에?합병증?없이?환자는?퇴원하였다??
술?후??주에?시행한?순음청력검사에서?인공중이이식술을?
시행한?좌측의?청력이?평균??????까지?호전된?소견을?보였다
???????????좌측의?어음명료도도?술?전에는?측정할?수?없었으
나?인공중이이식술?시행?후???주째???????개월째????로?호
전되었다??환자는?우측?보청기와?좌측?인공중이의?양이?착용으
로?청력?개선을?보였다??좌측?인공와우?미착용시?기도청력은?수
술?전?기도청력보다???????청력?호전을?보이며?이는?????????-
Fig. 1. Preoperative pure tone audiometry (PTA). PTA shows mod-
erate sensorineural hearing loss in right ear and mixed hearing loss 
in left ear. 
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Fig. 2. Preoperative temporal bone CT image. CT image shows 
chronic otitis media in left ear. Axial view (A). Coronal view (B).
A
B
Fig. 3. Middle ear implantation using CliP-Coupler. Incus was re-
moved due to the fixation of I-S joint (A). CliP-Coupler-floating mass 
transducer assembly connected with stapes head (B).
A
B
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????????가????????????????????????????????????????????-
???의?역할을?하면서?기도골도차??????????????가?좁혀진?것
으로?보인다???????????현재?술?후??개월?경과하였으며?인공
중이?착용?상태의?음장??????????????순음역치는???????에서?
????????사이에서?????????이고?미착용?순음청력검사에서?
골도?역치는?변동?없이?보존되고?있다??현재?보청기와?인공중
이를?통한?양이?청력?재활?및?추적?관찰?중이다?
고      찰
???는?????년?감각신경성?난청?환자에게?도입되었으며????
????년?이후에는?전도성?난청?및?혼합성?난청?환자에게도?성
공적으로?사용되고?있다????인공중이는?고주파수?청력?이득에?
효과적이며?소리의?정확도나?어음의?변별력에서?기존의?보청
기보다도?좋은?결과를?보인다??????또한?보청기가?외이도를?폐
쇄하면서?생길?수?있는?외이의?감염??이구??폐쇄?효과?및?되울
림?등?각종?부작용을?피할?수?있다???????등??에?의하면?고주
파수?난청?환자에게서?인공중이와?보청기?사용을?비교한?결
과??인공중이가?언어?수행력에서?더?우수한?결과를?보였다??또
한?????????????등??과???????등??은?혼합성?난청과?전도성?
난청에서?인공중이가?보청기를?대신할?안전하고?효과적인?방
법임을?보고한?바?있다?
인공중이이식술은?중이의?이소골에?연결된????가?진동을?
일으켜?소리를?증폭하여?내이로?전달하는?술식이다?????는?
처음?개발?당시?침골의?장돌기에?연결하도록?개발되었으나?현
재는?침골??등골??난원창?및?정원창에도?연결할?수?있다??본?증
례의?경우?????????????를?이용하여?등골?머리에?????????-
????????를?연결하여?인공중이이식술을?시행하였다??이것은?
????와????의????를?결합한?형태와?유사하다??????년?
??????등??은?????와????가?결합된?인공중이이식의?가능성
을?측두골을?통해?제시한?바?있다??이후?????년???¨????????????
가?최초로?본?증례에서와?같은?형태의?????????????를?이용
하여?????????????????????????를?등골?머리에?시행하였으
-10
0
10
20
30
40
50
60
70
80
90
100
110
120
125          250          500           1 k           2 k           4 k           8 k
Frequency in hertz (Hz)
H
e
a
rin
g
 th
re
sh
o
ld
 le
ve
l i
n 
d
e
c
ib
e
ls 
( d
B)
A
-10
0
10
20
30
40
50
60
70
80
90
100
110
120
125          250          500           1 k           2 k           4 k           8 k
Frequency in hertz (Hz)
H
e
a
rin
g
 th
re
sh
o
ld
 le
ve
l i
n 
d
e
c
ib
e
ls 
( d
B)
B
Fig. 5. Postoperative pure tone audiometry (PTA). Middle ear im-
plant-aided pure tone audiogram at 6 weeks after middle ear im-
plantation (A). Biaural hearing improvement using middle ear im-
plant (left) and hearing aid (right) at 7 months after middle ear 
implantation (B).
Fig. 4. The procedure of assembling CliP-Coupler-floating mass 
transducer (FMT). FMT (A). Attachment clip was removed by scis-
sor (B). FMT was inserted in CliP-Coupler (C). The figure was cre-
ated by Mr. Dong-Su Jang.
A B
C
Attachment clip
FMT
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며???????????등???도??예에서?????????????????????????가?우
수한?청력?결과를?보임을?발표하였다??이외???????등???은?전
도성?및?혼합성?난청에서?기존의?????????????????????????-
?????????????????????제품을?임의로?변형하여?연결기로?사
용한??예를?보고하였다??본?증례에서도?????????????????
를?등골?머리에?연결함으로써?????와????의?장점을?합쳐?
보청기?착용에?비해?효과적인?청력?개선을?보였다??인공중이
이식술을?시행한?귀가?청력이?더?좋지?않음에도?????로?인한?
이득이?고주파영역에서?반대측?보청기?착용시?이득보다?더?크
며?어음명료도도?인공중이이식술?이후????로?호전되었으며?
보청기로는?기대할?수?없는?우수한?청력?개선?결과를?보였다??
또한?인공중이이식술?이후?수술한?귀의?기도청력이?수술?전?기
도청력보다???????청력?호전을?보이는데?이는??????????????
???가?????의?역할을?하면서?기도골도차??????????????가?
좁혀진?것으로?보인다?
본?증례에서는?등골?머리에?????????????를?이용하여?인공
중이이식술을?시행하였으나?????????를?이용하여????를?정
원창에?연결하는?방법도?가능하다??실제??????????등??과????????
등???은????를?정원창에?위치할?시?우수한?청력?개선?결과를?
보고한?바?있다??그러나?본?증례에서는?등골?머리에??????
???-????????를?시행함으로써?????와????를?합친?더욱?
효과적인?청력?개선을?기대하였고??정원창에?인공중이이식술
시?필요한?정원창?주위의?드릴링을?피하여?술식이?더?용이하
였다??또한?????????????를?사용함으로써?????처럼?등골?
머리에????를?연결하여?결합력이?좋았고??연골을?이식하여?
???와?고막?사이에?끼워?넣음으로써?이식물의?변위?및?탈출
을?막을?수?있었다??
인공중이이식술의?청력?개선은?환자의?중이?및?이소골의?보
존?상태와?술자의????를?고정하는?방식에?따라?결과가?다를?
수?있다??????? ???등???에?의하면?청력?개선에?영향을?미치는?
인자로는???????와?중이?구조물이?얼마나?단단하게?결합되
어?있는지????????의?진동이?이소골의?정상적인?생리적?움직
임을?얼마나?재현하는지????????에?의해?등골과?난원창에?이
소골?연쇄가?근접하는지?여부라고?주장하였다??본?증례와?같
이?등골?상부가?보존되어?있는?경우?????????????를?이용한?
인공중이이식술은?안전하고?효과적인?청력?개선의?방법이?될?
수?있다??
본?증례에서는?종래의?보청기와?????로?한계가?있는?혼
합성?난청?환자에서?????????????를?이용하여?등골?머리에?
인공중이이식술을?시행함으로써?좋은?청력?개선?결과를?보고
하는?바이다??또한?새로운?기계와?술식을?도입한?증례로?향
후?난청의?정도와?중이?상태에?따른?맞춤화?치료의?좋은?예
가?될?것으로?생각한다?
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